Protective effects of intracellular reactive oxygen species generated by 6-formylpterin on tumor necrosis factor-alpha-induced apoptotic cell injury in cultured rat hepatocytes.
The effects of 6-formylpterin on tumor necrosis factor (TNF)-alpha-induced apoptotic cell injury were studied in cultured rat hepatocytes. The incubation of the hepatocytes with TNF-alpha and actinomycin D (ActD) induced the apoptotic cell injury. The level of aspartate transaminase (AST) in the culture supernatant increased, and the cell viability, estimated by mitochondrial respiration (MTT assay), decreased. The DNA fragmentation and the caspase 3-like activity, which are characterized to apoptosis, increased. When the hepatocytes were incubated with 100-500 microM 6-formylpterin, the intracellular formation of reactive oxygen species (ROS) was observed, and the ratio of reduced and oxidized glutathione (GSH/GSSG) of whole cell lysate decreased. The co-incubation of the TNF-alpha/ActD-treated hepatocytes with 100-500 microM 6-formylpterin attenuated the TNF-alpha/ActD-induced apoptotic cell injury. The level of AST decreased and the cell viability increased. Both the DNA fragmentation and the caspase 3-like activity decreased. The caspases, executors of apoptosis, are known to require a reduced cystein in their active site to function, and the intact intracellular GSH/GSSG is essential for the caspase activation. Therefore, our findings suggest that intracellular ROS generated by 6-formylpterin decline the intracellular redox state to an oxidant state, which suppresses the caspase activity and prevents the apoptotic cell injury of hepatocytes.